09)B*H#ITit (JP) (12) £t ij^p |^ 3£ $g (A) (ll)»HPtt4S^M#^ 

#^§2003 -324750 
(P2003 -324750A) 

(43)&IBB ^15^11^140(2003.11.14) 



(5D intci. 7 mm^ 

H 0 4 N 9/07 

G 0 6 T 1/00 5 1 0 

3/40 
H 0 4 N 1/393 



(21) »^2002- 128892C P2002- 128892) 

(22) mm B ¥*£14^ 4 8 30 B (2002. 4. 30) 



(54) [$zw<o%m m^x*)v**?&zm#mmjjm 



f i f-7>r(##) 

H 0 4 N 9/07 C 5 B 0 5 7 

A 5 C 0 6 5 
5 10 5C066 
C 5C0 7 6 
5C077 

ol 9 h) m&m\zm< 



(7\)mmA 592053974 

jSjecfw^K e *m'bmxr 6 # 1 *t 

(72)&9*& Will MA 

(74)f$SA 100075258 

WBB (fl*2£) 



G0 6T 1/00 
3/40 
H0 4N 1/393 



(57) 

[Hffi] 13=?-V 4 )1>&T ( C F A ) SO'e>>^ 

CFA**«-fy-^>i>"l 2*6 
P-feyf 16tt, tft6<DfefI-^tS^, ffigGDjlifft 

M(c*j»s (r, g, b) «*#m-rac4rira« 

mm-r^o ffiPei^n, na©-!^ xvsansnfcBMfcy 
w*««:ai*3*i*. 







l/F 






o 






— > 




81 



(2) 

1 

©BBJRttittfiMWaffiK:a-3 4 C <t £ "T 4 

mtzmmmm. 3?>k. m&nm8js&K.m*i>%mwi 20 

[f»jJSI4] s»*3l2fBiS©*^^cc*jCir. 
mriB«Hf!3Ms«. soa^fcRff-^. Ge#*4t>«B 

£ 5 tcKSTS Bfg#IB**>6©ft-^CC*^t1i^ L . 30 

«fc9tcB»«rsG«#iiBR*>6©fli#{cat-5*iiiai-j-s 

[»*W5] l»*ll4fe«S©^^5'KteC^-C. 
BUlB*7-7 w ;l/£T J r— (Bayer) 7 

J: 5 (cRJgf 4 4 m<D R flHtH JR*» 6 ©ffi-st k*-3* m 
?<3 L . 40 

J: 5 «:««■*- * 4 ffl© B fi#B5?t#> h ©ft #ttS-3# fflj 

j; ^ Ki*»-r 4 Gimmmfrh 4 fl©n^ttGm#iB* 

«r£fiSU BUlS4fi©(K®^Gff-^ili^©Gff-^ffiCcS 
[|»*5I6] ^*^5fBi8©*^v(Cfe(,»T. 

iuffigT5E©B3iT u ccfew s&Bs&&ga» e.^-©^ so 
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©Hi^«t&tewa«lSig£»ffi U 
Buie*W©jii»{4gU:teW4iSlSffi*>e)BufEMK-r^# 
fflSRfilLg*5-?-©SPtft«l©S*Cc{4g-r 5 cfc 5 &4 fi©J3 

iaBSRtigccfewsarffiffisffau,- 

^SBsJiftgtefcW S« gffiRtfWIBJiljaBMigtcte 

w h nsMx&m mmt s c t £ -r sm^x =f 

iulBSI^^©Siii^^6©fe<g#{c«-^#. te©BSSt 
tagjcb w 4 Mi Ben #©*tiH«si t njSBHHfc©-* -y x 

^©Bi^-YX^SCOtCt^jSBj^gccfcwefe 
ft ^©ffiJaifeiSfl-S: 6 ©feff 

MM* 1 <=> ©feff ^f*> 6f#8ft£ SKff -Sf gLffi 

l . mriBffiiiigRSc^ t mmm$,ft*tan? sci -c^ib 

Cl%^©»ffl%^] 
[0001] 

[0 00 2 ] 

[fi£*©^j] (risZfrtjMzrZ^ 
ts) -CW. (C F A ) 

CCDTU^ (Ml>HCMOS7l/-f) W^nt 
C F AR^V^bCC DTl/^oa^bfiC 
CCDT U-fOSBiSR^i&Rm-^. Gff^-. *4 
t Hi B ft ^tU^J $ ft . • C tl6 ©ft -sf-e* 5 -Hft t^- 

■C. SHi^CC*s^-2>g|«3©feff-^t3:ffe©iffi^*^JiF^-r 
5i^*S*4„ mtf. A-f+ > - (Bayer) M©C 
FA^fflC^/c^^. &&'i7-eiXGmM£BmMf) i £.K< l C 
IB^iJ ^C©1f "CttGfflRi RiB3R*S3KS«:K?>J-r4. 
RB*{ctt*** 5 * «C^*Jtc GfflSO'B ffi 

*5^ct^ -€-C-C. RH*ia^©Giij^$>4t,i«Bili^ 

6 Ris*{4g(c tew 4 Gfiiso* b mzmm? ^-mam $> 
s„ ffe©aig«:ot>r4)pi«t?*«j 1 Gwm-c\m.n<D 

RfflSCKGffi^ffiPa-rS^S^*?.. S6«C. CCD7 
W©BifR£icJ: 9 *4^«^>ft^*^-iii^*tfj 

W& (Bi-linear) *'4l>»fti^fflPa (Bi-cubic) *^ 



3 

[0003] 

[0 004] ±IB^3fefirrf}©Wr-5»IS®ClE 
[0 00 5] 

[ISgI£JS?&-r3/c#>©^|3:] _LIEglfl£3iJ?£-r£;fctf> 

i . mifBJgff*^ h ©ft # £ )\,m& 

x<Dm&*£.i&? zmw^mt * mt sci *<&&£? 
[0006] cct, mimmmm, mm-r^^&m 

& . ffifig r ^ # wm&wic *> «• -s> *?igfif r o' Huieffirai r 

[0 00 7] mffESail^&W:. S^tc. BtjfBi^Jl 

SfiS-e&So 

[0 00 8] ^Hcfeivc, BulBJift^lS 

ft-sttcs-^ismau BiriaBff^otgjiffijs^?:. lira 
■?^mmti.m.*mts j: -5 tc^jg-rs B«^iii*^6© 

ft ^ca-^iiRB-r £ c i *5-c^ s„ 
[0 009] mitt^-y ■< j^rn'ttix.ii^-ft 

- (Bayer) 7 ^^7U>fti».D, HuiaMil^© 
MIBRff-^©ffigI^53-?r. ^HTr^ilisRfiS:?: 
Mits J; 5 KE^Tf S 4 fl©RM^i®*^6©ft-^ica-3 
tftSRSU mffSBm^©ffiJ13^£#£> Wel-f^MIS 
ffil%Btf <fc 5 tcpSMg-r & 4 ffl© Bff-Efiii5£^6©m-!§ 



(3) ^2 00 3- 324 75 0 

4 

zmmiiLmzmteJ: w&m s eft ^wmp?> 4 (a© 

m B JftG<f^fflS£££$;0. flJIB4<a©<K!fifflG{f^iIj 
*©Gff^ffifc»-5^ffirB5^SCiMfjSr-*.5, 0 £ 

<DJSli2lii^fig^feWS«fS<B^#tBL. MIBRff-^. 
Gff-Sf R^' B ft ^©i^JH$tJ&9-£ . tffiRiTr-< t HiSfag 

10 (cfews^afiisyHuiB^jaiasfigccfew kaijc 

[00 10] ifc, *#6BJt*. f}"7-V -r JU^TU-fR 

«cS-3# . fdj©ii«?t{ig&cfew -SmfiBfefi^cotiFBlMa 
<t ttjiBaj^wit zmzmmzmmicmtf l xmtcrm 
far- $ i, c t 1 1 s „ 
[001 1 ] ^iSicfe^r. mmow&yjzznz 

■^•^-'f X?rff ■5©Ctu*M&®^{igK:feW- -Bfeff -^© 
ii5il«f!K^<S:BuiaJS^T-©Siii^ 6©fefi-^^ 6 % 

[oo i 2] c©j:^cc, *f6Hjccfei^-c«. 
tvjx^mm {mmsmk^m) *mmcm : i-ir& 

itt w&m t zmwr s„ ic fe » zmmmms . 
30 v a xmm h fcit> teg* § n s wm&m. (c fe » z> am 

[0 0 l 3] 

[ 0 0 1 4 ] m i tui. ^wmvmcfchn^*^*) 

A=y l ©fltf&XD > ^H^^tiri^So l^-X?^* 
^7ltt, U>Xl O^r^tJTt^, CCD7l/^C 
M0S7l-ffti'O^-y'fe>D-12, A/D14, 
Xa-te^iJ-l 6. ^t'JlSW^f-^x-xi/ 
40 f 2 o^A/etif tie. 

[0 0 15] -f^-y-fe>tM 2tt, /Wt- (Bay 
er)SCFA^». giH^^6RM^. Gff-Sf. B 

{^©^-rn^^m^j-rSo ^*wi'-MCF Accfec^-c 

2'XtvT U-r©4>-5>tTtCteCi-C«Gili^iBiii*3!>s 
3eS(cgB?iJL. ^©tf «Cfe(,>-a*GH3?l<i: RiS^^s 
{ClB^iJ-rSo -Yy-^-fe>1fl 2©S@j^<E>W^3n 

■KvVl 6K«*&§tlSo 

[0016] 7*a-te ^ -y- 1 6 -cw. ^©ffirBWilSO* 



(4) 

5 

1 SKteffl-fS. ttc, ^D-fe-;t 1 6«^«; 1 8CC 

[ o o i 7 ] se^om^^^^^^tctoi^r&i, -ry 

bnc, ^D^^i^i e»ft«#**IBlur»6titeiil* 

«fc5COB<fcflEE8Waffl*tfor^*»; l sccttttu * 
St,H*>f>*-:7*-* I /F 2 04AltfflM5c 10 

IBIH«yiTSBRCc»«ffifcRIl^w:^L. (R, 

[0018] B2tCte, 0 1 Kfctti^cHz?-?- 1 6 CD 

FASW, eWESP&CX J P E GE«SP*«ffi^a * 
^iLTStS. CF AfiBKISBra* -M-5Mz>lM 2 

6ff«©iii*fi[«K:*5WS (R, G, B) GHz* h*£ 

TU-T©fil[jB©ttiBHa«fe#tf) OCR fit, Gffiu Bfil* 
CFAHJRTU-Y©*IBflt«CC»ffc«: (Rv G, B) * 

[0 0 19]i3tCtt, m^cibU^^T.^frJl 
J? 1 KfctfS^Dlz 1 8<Dmm~Jv v 
*rCC>4. gMiL/cct^CC, f£**B»C*yl>TttCFA 
fBB*WoA:a(cja;^/»/J^ffl4ll?fl/r*50, «M£ 

S«iffl©«fi[t4«IB6^ , r*5^.. 40 
[0 0 2 0 ] JBTF, *||*^fl8Cc*yWS*Bra«ifflStlf* 

[0021] sr, *Sij6?B««:*5(r»r«, feff^ffi 

[ttl ] R = Ri.. + S h ,, h 
G = Gi o „ + Shioh 

B = Bi om + S h 1 ah 

R.„.. G,„„. B,..t*»IHIf^*IB3Rfil««:W«-J-* 
l«lH»»6(Dfe«#*ititlfnBL"CJttB-J-*. 50 
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[0022] ~fs, nw&rms* , .„ «. $ e>t^> + - 

[M2] 

S(i 1 qh k jf, ar p X S 5 harp k s a o o t h ^ S 5ai0 oth 

r-#>s. s, n . r[> j f>s s „ <> „ t a*-('y-t>-fe>+M 2©fe 
ft 6»tas hfcisswa y ft »a 5 ti 

"So S/Cv ksh«rp^kspoothiJS s |,, rB iS S |, 0 otli 

©2#csmhbd 1 f f *69yesh5. 

[002 3] 

[ft3] D i f f - I S 5haro i + I S 5BOOth I 
k 5harD = (D 1 f f/Th r ) xk 

^snooth K k$h « rp 

134 tC5*. k, h . ro <bk,. 0 . th ©W#*^34vCl,:>-*>„ 
K. Th r tti^5e©<iites8S£ftS^7^-#T**9, 
D i f f a*L#lv|ilTh rJWT©*&^-«cttk sh . rD ik 

....tuttffiMn^nflucftD. ftaem i f f a^tAf 

■Ck 5h . r „*5if^:-rS 0 D i f f #L*t»ffiTh r 
&S*l£K:i2k. k . r .ii**ttK&&r>. k ...... tt-tf 

[0 02 4] 7'D-fe ?m 6 te, ffiScDi®^fi[StC*5C> 

<IK«SS^ffi*<*5*lBIH*UI) IrSfTL, ffift©gi 
3magCC*$t>r (R, G, B ) ©Hz v h^rgLtH-rSo 
[OO2 5]05(CO\ 6©^ttl7D 

mcteV*>W&Ym%:Wtii-?& (S 1 0 1 ) . IftWfC 
W. 7C©CFAiIi3B&E©*rafigCCfcW£fflSYfii£ 

fsmg-r&RiHSt. GiajKRj^BiBSRoa^^Mtffl-r 

R,..*IHWL (SI 0 2) . $p.icfflra-r^#iii^fi 

■KfettSB(DfiMttffi»B,..**ti!-r& (S 1 0 

3) . R 1 ..acJ c B,„©jta». war^siiBRtiK* 

Htr <fc 5 {cStS-T S R BiJgSO' B H^© R UR& BOM* 
[0 02 6] RMBtDlSM^R,... B,..4fftH 

^«:G©fijaisai8«-G 1 ..©fftiKc»if-rs. 

G©fiJS«MS»G,..©J¥tB». *-TiSfflW%GSi^* 

gttau, cvfamGmm&m^xft *> (S104, si 

0 5). SSGiiSgttitSOtt. 'Vt-«CFA 

[0027] sm-r^sBsRtatHJctewiR,... 

H.^StHL (S 1 0 6) , (B«jftBR^t?iSffl!ftRlfl>4 

tt»or«iWKiinr^»iB«fiai(c4»w4 (r. 



(5) 

7 

g, b> m*nmz> <s io7) e 

[0 0 2 9 ] <«?JgfflY©#Hi ( S 1 0 1 ) >g|6CC 

\z, s i o i ictov&mmYmonftmm&mznxi* 

£ e H*. RteRlS^ GBGBflt BteBWm^&M 
« fl ^Wt- MC F Atli, ^^tfCCfc^-CGO 0, 
BOL G0'2, BO 3, G 0 A t GMMt BHi^X 

mcmnr& 0 $/c. ^otf-c^Ri o, gik ri 

2 , G 1 3 , R 1 4i Rffl^i GiS^^S^i^iJT 10 

^YfitttCF Amm<Dtp#:iiLm:X'&& 0 mtcte^x, G 
11, R 1 2, B2 1 , G2 2(O^^Mt UYO 0 
R12, G13, G22. B 2 3 <D*P#:&W. 
iltYO l^$ft, B21, G22, G31 v R3 
2(D^&mt LXY 1 0&7sk£tl. G2 2, B2 3, 
R32, G3 30WugiLtYl l^^fltC^ 
& a YO OtCfc^SjSJttYffl«, Gl 1, G2 2, Rl 

2, B21, RIO, BO K R 3 2 , B 2 3. R3 

o, bo 3(D^tti om<Dmmmm&hw.iti2in2> a m 20 

tttftfctt, YOOit 
[ft4] YO 0 =ratioGX (Gl 1 +G2 2) /2 + r 
atioC x ( 9 x (R 1 2 + B 2 1 ) + 3 x ( R 1 0 + B 
01) + 3X <R32+B23>' + (R30 + B0 
3)}/32 

[0 03 0 ] «iZ2H2^CDR^S:^BiS^, 
OT<D<£5tc||:fcb3*-i£ 0 -r^c^^, Y0 0CC{i^<r£ 
ROfffl^rRYO 0<hT££, 

RY00-3/4X (3/4XR12 + 1/4XR1 30 
0) + 1 /A x (3/4XR32+1/4XR30) - 
(9XR1 2+3XR10+3XR32+1XR30) 
/\ 6 

nW<^. YO 0CC(4g-r^BCDfa^:BY0 0 i 

BY00= (9XB2 1+3XB23+3XB0 1+1 
XB03) 

-CfoZ>fPh. YO 0 = ratioGx (Gl 1+G22) + 
rat i oCx (RY0 0+BY00) /2 <£9±5£#* 

Ri.. = [ (2-v) x { (1 + h) XR34 + (1-h) XR32) + vx { ( 
1 + h) XR54+ (1-h) XR52} ]/4 

- { (2-v) x (1+h) XR34 + (2-v) x (1-h) xR32+vX 
(1+h) xR54 + vx (1-h) XR52) }/4 

3, B25, B43. B4 b&%Wlft£tl& 0 * [8*9] 

B,„ = [ ( 1 + v) x { (2-h) xB43 + hxB45) + (1-v) x { ( 
2-h) xB23 + hxB25) ]/4 

= { (1 + v) x (2-h) XB43 + ( 1 + v) xhXB45+ (l~v) x 
(2-h) XB23 + (1-v) xhxB25) /A 
[0 0 3 7 ] < G<Dm$<&$Lft<Dn\ti (S 1 0 4MS 50 1 0 5) > 
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[0 0 3 1 ] CCt. ratioGSO>atioC«, ^tl^tl 
YO Ofi[{BCCteWSG«^(Da*RVR«-^, B ff -5f <£> 

n^> Q Sia»lJB<DGJ5S»«««f 4G1 1MG2 2 

R9 (Bi-linear) a>6fttil3ft£o 
[0 0 3 2 ] W\mc It , YOL Y 1 0 , Y 1 1 UVX 

[0 0 3 3 ] 

[ft 5 ] YO 1 =ratioGx (G13 + G22) /2 + r 
atioCx (9x (R12 + B23) + 3 x (R14 + B 
03) +3X (R32+B21) + (R34 + B0 
1)1/32 

[ft 6] Y 1 0 = ratioGx (G22+G3 1) /2 + r 
atioCx (9x (R3 2 + B2 1 ) + 3x (R 1 2 + B 
23) + 3x (R30+B41) + (R10 + B4 
3) )/32 

[ft 7 ] Y 1 1 =ratioGx (G22+G33) /2 + r 
atioCx (9x (R3 2 + B2 3) + 3x (R12 + B 
21) +3X (R3 4+B4 3) + (R14+B4 
1 ) 1/32 

nnttc* o v c f Amm<o^!k\iLmttewz>mmym& 

[0 0 3 4 ] <R<DfiHiffi^SD e BOfi/a«^(D» 
Hi (SI 0 2MS103) >i7tCH S102M 
SI 0 3CC*>tt&R l0 „ v B l0 .<D»ai«!fii^3nrci 
4. CCtlt fi[jBPK:*5^SBi*X©R l0 .SVB l0 . 
**Hi-r*4>©i-r-&, M*X63: % C F ABiSRK:*tU 

mttC$>&i><Dt?Z> 0 iiBRXCc*j^SR l0 .«Bi5RXtc 
BH»-r*4o©BIfeIH3R-c*5R3 2 1 R3 4, R5 
2, R5 43&>6>»Hi3*iS. 
[0 03 5] 
[ft8] 



9 

<iimff)Gmm<DWtii (s 1 o a) >m&iaz. s 1 o 

®^TiIjSX£Bfr 0 G' 1 lttG22 t R23, R3 
2, G3 3<D#5WC{iaU G' 12ttR23. G2 
4, G3 3, R3 4CD**CCft^U G' 2 1«R3 
2, G3 3, G4 2, B 4 3 (O^P^&S L > G' 2 2 
ttG33, R34, B43. G 4 4 CD**CCfig-r^> 0 

[0 0 3 8 ] 

[»10] G' 11= (G22+G33) /2 

[tl 1 ] G' 1 2= (G24+G3 3) /2 

[tl2] G' 21= (G33+G42)/2 

[»13] G' 22 = (G33+G44) /2 

[0039] <®mGmm*m^tcGi om <Dwm <s 1 
o 5) >w±(D c t^^cLr^KtiG^lJ^G , fcsmo/c 

CCD4 0(D{KKGHSiG' £JBl>TIIjSIXCC:tett£ 

[»14] G 1o .= { (1/2-v) x (1/2-h) 
xG* l l+(l/2-v) x (l/2 + h)xG* 1 
2+ (1/2 + v) x (1/2-h) XG* 21+ (1 
/2 + v) x (l/2+h) XG' 22} /4 

[0040] <mmmf&^s h , a ,(DWiti <s i o 6> > 

M*X^»ft*©J5^K:ffi{B-r S <fc 5 tt 4 fflcD@i^{4^ 

(D^^temmw ±ox7jkstix*$K). v oo, 

Y' 0 2, Y' 2 1 v Y' 22<D%tftm<D&.gJcmMX 
*sfflBTS. Y' 00, Y' 02 t Y' 2L Y' 22 

y\ -en^ns 1 o 1 v»tiistitcM&m. r&^c 

CCB, Y* 0 0 » % Y 0 0 , YOL Y10, YlltC 
a-}#3?£B2n, Y' 02WY02, Y03, Y12, 
Y 1 3Cca^^^m^n, V 20IJY20, Y21, 
Y3 0, Y3 1 CCS^*#W3<1, Y* 2 2 ttY 2 2 , 
Y23, Y32, Y3 3CcS^#ffi±J3ft£ e 
[0 04 1 ] 

[»15] Y* 00 = { (1/2-v) x (1/2- 
h) XY00+ (1/2-v) x (1/2 + h) XY0 
1+ (1/2 + v) x (1/2-h) XY10+ (1/ 
2 + v) x ( 1/2 + h) XY1 1) }/2 

[gfcl 6 ] Y' 0 2= { (1/2-v) x ( 1/2 - 
h) XY02+ (1/2-v) x (1/2 + h) XY0 
3+ (1/2+v) x (1/2-h) XY12 + (1/ 
2+v) x (1/2 + h) XY13) }/2 

[Si 7] Y' 2 0= { (1/2-v) x (1/2- 
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h) XY20+ (1/2-v) x (1/2 + h) XY2 
1+ (1/2 + v) x (1/2-h) XY30+ (1/ 
2 + v) x (1/2 + h) XY3 1 ) }/2 
mi 8] Y' 22 = {(1/2-v) x (1/2- 
h) XY22+ (1/2-v) x (1/2 + h) XY2 
3+ (1/2 + v) x (1/2-h) XY32 + (1/ 
2+v) x (1/2 + h) XY33) }/2 

io smsly* 

[»19] S sh ,r B - 2 x Y x — Y 00-Y' 22 
[»2 0] S» noot h — 2 XYx — Y 02-Y' 20 

[0 04 2 ] CCr. IH3RX(C*$WiJifl[Yx«. BOX 
X£Ht*J:5K:B?grr£Y 11. Y12, Y21, Y2 
2&C»-^ 4 

[»2 1 3 Yx= { (1/2-v) x (1/2-h) x 
Yl 1+ (1/2-v) x (1/2 + h) XY12 + 
(1/2 + v) x (1/2-h) XY21+ (1/2 + 
20 v)x (1/2 + h) XY22) )/2 

[0 04 3] «±<DAaa«:j:0, filSPtcWSiSX 

[»2 2 3 Rx = R low +S htgh 

GX = G 1ow + Shlgh 
BX — Bl ow + Shlgh 

tcJ:»)lii3RXCc*5^-SR, G, BKRx, Gx, B 
x) timhtiZ. 

[0 044] *!8»^«©«ffliK:oCir»WHO/c 

30 *^B^r«fefi#cDK/g^S^s h10h ^#ai-r 
*/c«>tcs. h . r pRa f s.. QOth «:#a(/rfeo, cne 
©ii* AH > r 3 e> cc x * tT 5 c £ *s pJtfer * 

[0 04 5 ] <*vzs%6m>— mhtzT> is 

[0 04 6 ] 

[$[2 3 ] S* = S + wX (S-S • f ) 
40 f ffiat&tDfi-^SrSttU wttl^llto^o 

[824] 

S = Sl ow + Shigh 

Siow + k-sharo ^ S,hsrp ^soooth ^ S s D o o t h 



(7) 



11 



[»25] S' ' =S, ow -KxS SBOOth * 
S' =S + wX (S-S' * ) 

= S+wXk >llr ,x (S, h . ro + S 51 
iSCCfcC^-C, k,. 0((th = K-k, h . r „©^ « 
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